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BACKGROUND
Infection with the Hepatitis B Virus (HBV) is an important global health problem. It is estimated that 350 million people are currently infected with HBV, and nearly 1 million preventable deaths occur annually from HBV-related cirrhosis and hepatocellular carcinoma. 1 People chronically infected with hepatitis B have a 15%-25% lifetime risk of dying from cirrhosis and hepatocellular carcinoma. 1, 2 They are typically asymptomatic until they present with end-stage liver disease or hepatocellular carcinoma several decades after infection. Canada is a country with low rates of hepatitis B and an overall seroprevalence of chronic hepatitis B infection of < 0.5%. Over the past 40 years however, most immigrants (> 70% of 250 000/yr) who arrived in Canada have originated from countries with intermediate (2-8% HepBsAg positive) or high (≥8% HepBsAg positive) rates of endemic hepatitis B. It is estimated that immigrants have an overall seroprevalence of chronic infection with hepatitis B of about 3% (0.5-20%) similar to rates in their countries of origin but this has not been systematically reviewed. 3, 4 Immigrant populations have higher mortality from chronic viral hepatitis and from hepatocellular carcinoma than the Canadian-born population. The majority of this burden is likely attributable to undetected chronic infection with hepatitis B. Treatment of chronic infection with hepatitis B decreases morbidity from chronic liver disease. Childhood hepatitis B vaccination programs decreases mortality from hepatocellular carcinoma and hepatitis B vaccination of adults reduces development of acute hepatitis B infection. Despite these interventions, there are no organized screening and treatment programs for chronic infection with hepatitis B for the immigrant population and they are not routinely offered hepatitis B vaccination outside of the universal childhood vaccination program. We propose to carry out a systematic review and meta-analysis to describe the prevalence of chronic hepatitis B infection and the prevalence of prior immunity to HBV among the immigrant populations in order to better understand groups at highest risk who would benefit from screening and treatment for chronic hepatitis B and/or hepatitis B vaccination. Information from this study will be used as input for a cost-effectiveness analysis on screening and vaccination for Hepatitis B in immigrants in Canada. 
OBJECTIVES

Acute HBV Infection
An acute HBV infection may be asymptomatic, have non-specific symptoms or have frank symptomatic hepatitis, but resolves within six months of initial infection. After developing an acute infection, the likelihood of developing chronic HBV infection is inversely related to the age of acquisition of the infection. In infants infected at birth, 80-90% of them will develop a chronic HBV infection. In children infected between 1-4 years of age, 30-60% will develop a chronic infection. In immune-competent adults, < 10% will develop a long-standing infection.
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Resolving the acute infection confers lifelong immunity on the host.
Chronic HBV Infection
Individuals who fail to clear the acute infection become chronic HBV carriers. Individuals chronically infected with HBV have a 15-25% lifetime risk of dying from cirrhosis and hepatocellular carcinoma (HCC). 1,2 HCC is one of the most fatal cancers, with a five-year relative survival rates less than 11% even in developed countries. 6 Chronic HBV infection is diagnosed by two positive HBsAg tests, six months apart (see serological markers below).
3.4
Immunity to HBV Infection Four possible interpretations* * Note: Very rarely an isolated anti-HBc total will be the only detectable marker. There are 4 possible interpretations for this finding:  False positive result in low prevalence populations.  Resolving acute infection before the appearance of anti-HBs  Natural immunity with undetectable anti-HBs: due to test"s lack of sensitivity and waning antibody titre over time  May represent occult HBV infection (chronic infection with undetectable HBsAg): refer to specialist
IMMIGRATION CLASS 3.6. Foreign Born
The term "foreign born" applies to anyone born outside of their current country of permanent residence. It can apply to an immigrant, refugee or asylum seeker.
Immigrant
Immigrants enter another country, across national boundaries, for a permanent relocation. Most often immigrants must be employable to receive entry to countries such as Israel, the United States, Australia, New Zealand and Canada.
Refugee
A refugee is any person who owing to a well founded fear of being persecuted for reasons of race, religion, nationality, membership of a particular social group or political opinion, is outside the country of his/her nationality and is unable, or owing to such fear, is unwilling to avail himself/herself of the protection of that country.
Asylum Seeker
Asylum seekers are people who have applied for protection and are awaiting a determination of their status. Not all asylum seekers will be determined to be refugees.
STUDY TYPE 3.10. Cross-sectional study
A cross-sectional study is an analytical study in which disease and exposure status is measured simultaneously in a given population. For the purpose of this analysis, crosssectional studies can be thought of as providing a "snapshot" of the data used to assess the seroprevalence of the immigrant population.
Cohort Study
A cohort study is an analytical study where individuals with differing exposures to a suspected factor are identified and then observed for the occurrence of certain health effects over some period, commonly years rather than weeks or months. Cohort studies can either be performed prospectively or retrospectively from historical records. 
COUNTRY OF ORIGIN CLASSIFICATION 3.12. World Bank Regions of Origin
STUDY SELECTION CRITERIA
Eligibility of studies for inclusion will be assessed independently by two reviewers (CR and CG). Titles and abstracts of publications will first be screened using broad eligibility criteria. The full text of screened articles will then be subjected to the inclusion criteria described below. Studies not satisfying these criteria will be excluded.
Inclusion Criteria
1) Analytical studies (retrospective or prospective cohort and cross-sectional studies) reporting on outcomes of seroprevalence of HBsAg, anti-HBc, HBeAg and/or antiHBs in a foreign-born population. 2) Focus of the study must be on the foreign-born population (including immigrants, refugees or asylum seekers) or a mixed population but with outcomes stratified by country of birth. 3) Studies that look at the seroprevalence of pregnant women or adopted children are also included. 4) The host country of the foreign-born population in the study must be Canada, United
States, Japan, Australia, New Zealand, or a country in Western Europe, including Israel. 5) The study is written in English, French or Italian.
Exclusion Criteria
1) Case reports, conference abstracts, editorials, literature reviews, or reviews describing seroprevalence of HBsAg in foreign-born populations. 2) Studies that describe the seroprevalence of Hepatitis B markers in a population that is not representative of the overall immigrant or refugee population. For example, studies that represent sex workers, hospitalized immigrants, or immigrants who all have HIV or hepatocellular carcinoma, will be excluded. 3) Studies that do not report crude numbers to calculate seroprevalence or studies that report age-adjusted seroprevalence will be excluded.
SEARCH STRATEGY
Electronic Databases
Relevant studies were identified from a systematic review of 4 electronic databases: MEDLINE, MEDLINE In-Process, EMBASE, and the Cochrane Database of Systematic Reviews. Duplicate entries will be removed and all citations will be managed with EndNote x4.
Search Terms
The following search strategy was employed in every database searched: 
Hand Searches
Additional articles will be identified by reviewing the reference list of included articles in our study. These additional articles must satisfy the aforementioned inclusion criteria before becoming included articles. 
Grey Literature
Quality Assessment
Since we will be examining seroprevalence studies, a non-observational epidemiological study design, we have approached the issue of quality assessment different from traditional systematic reviews. We deemed a seroprevalence study to be of good quality if the sample being screened is well representative of the general immigrant and refugee population within the host country, at the time the study took place. In our study exclusion criteria, we already excluded seroprevalence studies that examined HBsAg seroprevalence explicitly in immigrants and refugees who were not representative of the entire population, i.e. IV-drug users, sex workers, etc…
We will extract information on the participant selection method (i.e. clinic/hospital-based screening, immigration or refugee policy screening, screening of pregnant women, etc…) to ascertain if the population was by and large asymptomatic, and will examine our seroprevalence estimates in relation to this variable.
DATA EXTRACTION
The titles and abstracts of all identified studies from the search of the four electronic databases will be scanned by two reviewers (CR and CG) and classified as "not-relevant" June 6 th , 2011
OR "possibly relevant" using broad eligibility criteria. The full-text articles of those classified as "possibly relevant" will be acquired and reviewed by the two reviewers and classified as "included" or "excluded" based upon the eligibility criteria and their ability to extract seroprevalence data from the study.
Data will be separately extracted by two readers (CR and LM) for all included articles. Data will be extracted in duplicate using a piloted data extraction form (Appendix 2). We will extract descriptive information from the articles about the age and sex composition of the immigrant population in the study, as well as the ethnic composition of the immigrant group(s) in the study. We will also ascertain the prevalence of any comorbidities in the population, such as HIV and Hepatitis C. We will obtain information on the seroprevalence of important HBV markers, such as HBsAg, anti-HBc, anti-HBs, and HBeAg. The seroprevalence of these markers will be stratified by the immigrant"s region of origin, according to the World Bank classification, and by immigrant or refugee status. (see Data Extraction Form in Appendix B)
ANALYSES
Once the data has been extracted onto the data extraction forms, the results of the assessment of each included study will be entered into a Microsoft Access Database. The two readers who extracted the data will compare their results using the SAS proc compare command. Any disagreements will be resolved among the two readers, and if a suitable agreement cannot be met, a third reader (CG) will break the tie. Our two primary outcomes are HBsAg seroprevalence and immunity. We will examine the seroprevalence of these two outcomes according to immigrant status and region of origin. We will run a random-effects meta-analysis to determine the pooled proportion to estimate the overall seroprevalence and its 95% confidence intervals. With recommendation from Dr. Guido Schwarzer, we will use a logit transformation to pool the proportions. We will run a random-effects logistic regression model to examine the effect of region of origin, immigration status, and decade of publication on explaining chronic carriage and immunity. All statistical analysis will be done on R using the metaprop command developed by Guido Schwarzer.
REPORTING GUIDELINES
Study results will be reported according to PRISMA Guidelines for reporting systematic reviews and meta-analysis. 
